5 

AMENDMENTS TO THE CLAIMS 

39. (previously presented) A 3-D graphics controller used with a television based 
game, comprising: 

a game, said game at least in part controlled by 
circuitry, said circuitry located on 
at least one sheet, said at least one sheet comprising: 
a circuit board sheet connected to 
a flexible membrane sheet; 
a first element structured to activate 

four unidirectional sensors, said four unidirectional sensors at least 
in part connected to said at least one sheet, said four unidirectional sensors 
useful to control said game; 

a second element with structure to activate 

a first two rotary potentiometers, said first two rotary potentiometers 
at least in part connected to said at least one sheet, said first two rotary 
potentiometers useful to control said game; 

a third element with structure to activate 

a second two rotary potentiometers, said second two rotary 
potentiometers at least in part connected to said at least one sheet, said second 
two rotary potentiometers useful to control said game; 
an independent first button structured to activate 

a first button sensor, said first button depressible by a single finger 
of a user, said first button sensor at least in part connected to said at least one 
sheet, said first button sensor creates simple switched On/Off data useful to 
control said game; 

an independent pivotal second button structured to activate 

a second button sensor, said second button pivots upon depression 
by a single finger of the user, said second button sensor at least in part 
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connected to said at least one sheet, said second button sensor capable of 
outputing a proportional signal useful to control said game; 

an independent pivotal third button structured to activate 

a third button sensor, said third button pivotal upon depression by a 
single finger of the user, said third button sensor at least in part connected to 
said at least one sheet, said third button sensor capable of outputing a 
proportional signal useful to control said game; 

active tactile feedback vibration detectable by the user of said game. 

40. (previously presented) A 3-D graphics controller used with a television 
based game according to claim 39 wherein said active tactile feedback vibration 
is provided by a motor and offset weight. 

41. (previously presented) A 3-D graphics controller for controlling a 
television based game, comprising: 

circuitry located at least in part on 

at least one sheet, said at least one sheet comprising: 

a circuit board sheet; said circuit board sheet connected with 
a flexible membrane sheet; 
a first element structured to activate 

four unidirectional sensors, said four unidirectional sensors at least 
in part connected to said at least one sheet, said four unidirectional sensors 
useful to control the game; 

a second element with structure to activate 

a first two rotary potentiometers, said first two rotary potentiometers 
at least in part connected to said at least one sheet, said first two rotary 
potentiometers useful to control the game; 

a third element with structure to activate 

a second two rotary potentiometers, said second two rotary 
potentiometers at least in part connected to said at least one sheet, said second 
two rotary potentiometers useful to control the game; 
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an independent first button structured to activate 

a first button sensor, said first button depressible by a single finger 
of a user, said first button sensor at least in part connected to said at least one 
sheet, said first button sensor creates simple switched On/Off data useful to 
control the game; 

an independent pivotal second button structured to activate 

a second button sensor, said second button pivots upon depression 
by a single finger of the user, said second button sensor at least in part 
connected to said at least one sheet, said second button sensor capable of 
outputing a proportional signal useful to control the game; 

an independent pivotal third button structured to activate 

a third button sensor, said third button pivotal upon depression by a 
single finger of the user, said third button sensor at least in part connected to 
said at least one sheet, said third button sensor capable of outputing a 
proportional signal useful to control the game; 

tactile feedback means for providing vibration detectable by the user of the 
game, said tactile feedback means connected to said circuitry. 

42. (previously presented) A 3-D graphics controller according to claim 41 
wherein said tactile feedback means comprises a motor and offset weight. 

43. (previously presented) A 3-D graphics controller for controlling a 
television based game, comprising: 

circuitry located at least in part on 

at least one sheet, said at least one sheet comprising: 

a circuit board sheet; said circuit board sheet connected with 
a flexible membrane sheet; 
a first element structured to activate 

four unidirectional sensors, said four unidirectional sensors at least 
in part connected to said at least one sheet, said four unidirectional sensors 
useful to control the game; 
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a second element with structure to activate 

a first two rotary potentiometers, said first two rotary potentiometers 
at least in part connected to said at least one sheet, said first two rotary 
potentiometers useful to control the game; 

a third element with structure to activate 

a second two rotary potentiometers, said second two rotary 
potentiometers at least in part connected to said at least one sheet, said second 
two rotary potentiometers useful to control the game; 
an independent first button structured to activate 

a first button sensor, said first button depressible by a single finger 
of a user, said first button sensor at least in part connected to said at least one 
sheet, said first button sensor creates simple switched On/Off data useful to 
control the game; 

an independent pivotal second button structured to activate 

a second button sensor, said second button pivots upon depression 
by a single finger of the user, said second button sensor at least in part 
connected to said at least one sheet, said second button sensor capable of 
outputing a proportional signal useful to control the game; 

an independent pivotal third button structured to activate 

a third button sensor, said third button pivotal upon depression by a 
single finger of the user, said third button sensor at least in part connected to 
said at least one sheet, said third button sensor capable of outputing a 
proportional signal useful to control the game. 



44. (previously presented) A 3-D graphics controller for controlling a 
television based game, comprising: 

circuitry located at least in part on 
at least one sheet, said at least one sheet comprising: 
a circuit board sheet connected to 
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a flexible membrane sheet; 
a first element structured to activate 

four unidirectional sensors, said four unidirectional sensors at least 
in part connected to said at least one sheet, said four unidirectional sensors 
useful to control the game; 

a second element with structure to activate 

a first two rotary potentiometers, said first two rotary potentiometers 
at least in part connected to said at least one sheet, said first two rotary 
potentiometers useful to control the game; 

a third element with structure to activate 

a second two rotary potentiometers, said second two rotary 
potentiometers at least in part connected to said at least one sheet, said second 
two rotary potentiometers useful to control the game; 
an independent first button structured to activate 

a pressure-sensitive first button sensor useful to control the game, 
said first button depressible by a single finger of a user, said first button sensor at 
least in part connected to said at least one sheet, said first button sensor capable 
of outputing a proportional signal representing amount of pressure applied to said 
first button; 

an independent second button structured to activate 

a pressure-sensitive second button sensor useful to control the 
game, said second button depressible by a single finger of the user, said second 
button sensor at least in part connected to said at least one sheet, said second 
button sensor capable of outputing a proportional signal representing amount of 
pressure applied to said second button; 

tactile feedback vibration in the controller detectable by the user of the 

game. 

45. (previously presented) A 3-D graphics controller according to claim 44 
wherein said tactile feedback vibration is supplied by a motor and offset weight. 
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46. (previously presented) A 3-D graphics controller according to claim 44 
wherein said controller further includes an independent third button structured to 
activate 

a third button sensor, said third button depressible by a single 
finger of the user, said third button sensor at least in part connected to said at 
least one sheet, said third button sensor creates simple switched On/Off data 
useful to control the game. 

47. (previously presented) A 3-D graphics controller for controlling a 
television based game, comprising: 

circuitry located at least in part on 

at least one sheet, said at least one sheet comprising: 
a circuit board sheet connected to 
a flexible membrane sheet; 

a first element structured to activate 

four unidirectional sensors, said four unidirectional sensors at least 
in part connected to said at least one sheet, said four unidirectional sensors 
useful to control the game; 

a first rotary potentiometer at least in part connected to said at least one 
sheet, said first rotary potentiometer useful to control the game; 

a second rotary potentiometer at least in part connected to said at least 
one sheet, said second rotary potentiometer useful to control the game; 

a third rotary potentiometer at least in part connected to said at least one 
sheet, said third rotary potentiometer useful to control the game; 

a fourth rotary potentiometer at least in part connected to said at least one 
sheet, said fourth rotary potentiometer useful to control the game; 

an independent first button structured to activate 

a pressure-sensitive first button sensor useful to control the game, 
said first button depressible by a single finger of a user, said first button sensor at 
least in part connected to said at least one sheet, said first button sensor capable 
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of outputing a proportional signal representing amount of pressure applied to said 
first button; 

an independent second button structured to activate 

a pressure-sensitive second button sensor useful to control the 
game, said second button depressible by a single finger of the user, said second 
button sensor at least in part connected to said at least one sheet, said second 
button sensor capable of outputing a proportional signal representing amount of 
pressure applied to said second button; 

tactile feedback vibration in the controller detectable by the user of the 

game. 

48. (previously presented) A 3-D graphics controller according to claim 47 
wherein said controller further includes an independent third button structured to 
activate 

a third button sensor, said third button depressible by a single 
finger of the user, said third button sensor at least in part connected to said at 
least one sheet, said third button sensor creates simple switched On/Off data 
useful to control the game. 

49. (previously presented) A 3-D graphics controller according to claim 
47 wherein said tactile feedback vibration is provided by a motor and offset 
weight. 

50. (previously presented) A 3-D graphics controller used with a television 
based game, comprising: 

a first element structured to activate 

four unidirectional sensors, said four unidirectional sensors useful 
to control said game; said four unidirectional sensors at least in part connected to 
circuitry; 

a second element with structure to activate 
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a first two rotary potentiometers, said first two rotary potentiometers 
at least in part connected to said circuitry, said first two rotary potentiometers 
useful to control said game; 

a third element with structure to activate 

a second two rotary potentiometers, said second two rotary 
potentiometers at least in part connected to said circuitry, said second two rotary 
potentiometers useful to control said game; 

an independent first button structured to activate 

a first button sensor, said first button depressible by a single finger 
of a user, said first button sensor at least in part connected to said circuitry, said 
first button sensor creates simple switched On/Off data useful to control said 
game; 

an independent pivotal second button structured to activate 

a second button sensor, said second button pivots upon depression 
by a single finger of the user, said second button sensor at least in part 
connected to said circuitry, said second button sensor capable of outputing a 
proportional signal useful to control said game; 

an independent pivotal third button structured to activate 

a third button sensor, said third button pivotal upon depression by a 
single finger of the user, said third button sensor at least in part connected to 
said circuitry, said third button sensor capable of outputing a proportional signal 
useful to control said game; 

active tactile feedback vibration detectable by the user of said game, said 
active tactile feedback vibration provided by 

an offset weight connected to 

a motor, said motor at least in part connected to said circuitry. 

51. (previously presented) A 3-D graphics controller used with a television 
based game, comprising: 

a first element structured to activate 
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four unidirectional sensors, said four unidirectional sensors used to 
control said game; 

a second element with structure to activate 

a first two rotary potentiometers, said first two rotary potentiometers 
used to control said game; 

a third element with structure to activate 

a second two rotary potentiometers, said second two rotary 
potentiometers used to control said game; 

an independent first button structured to activate 

a first button sensor, said first button depressible by a single finger 
of a user, said first button sensor creates simple switched On/Off data used to 
control said game; 

an independent pivotal second button structured to activate 

a second button sensor, said second button pivots upon depression 
by a single finger of the user, said second button sensor capable of outputing a 
proportional signal used to control said game; 

an independent pivotal third button structured to activate 

a third button sensor, said third button pivotal upon depression by a 
single finger of the user, said third button sensor capable of outputing a 
proportional signal used to control said game; 
an offset weight is connected to 

a motor to provide active tactile feedback used to provide vibration to the 
user of said game. 

52. (previously presented) A 3-D graphics controller used with a television 
based game, comprising: 

a first element movable on two axes, said first element structured to 
activate 

four unidirectional sensors, said four unidirectional sensors used to 
input a first axis and a second axis of control for the game; 
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a first bi-directional proportional sensor, said first bi-directional 
proportional sensor used to input a third axis of control for the game; 

a second bi-directional proportional sensor, said second bi-directional 
proportional sensor used to input a fourth axis of control for the game; 

a third bi-directional proportional sensor, said third bi-directional 
proportional sensor used to input a fifth axis of control for the game; 

a fourth bi-directional proportional sensor, said fourth bi-directional 
proportional sensor used to input a sixth axis of control for the game; 

an independent first button structured to activate 

a first button sensor, said first button depressible by a single finger 
of the user, said first button sensor capable of outputing a proportional signal 
used to control the game; 

an independent second button structured to activate 

a second button sensor, said second button depressible by a single 
finger of the user, said second button sensor capable of outputing a proportional 
signal used to control the game; 

a sheet connecting to at least eight of the sensors. 

53. (previously presented) A 3-D graphics controller used with a television 
based game, comprising: 
a housing; 

a first element structured to activate four unidirectional sensors used to 
control a television based game, said first element supported at least in part by 
said housing and sufficiently exposed to allow two axes of input; 

a second element structured to activate a first two bi-directional 
proportional sensors used to control the game, said second element supported at 
least in part by said housing; 

a third element structured to activate a second two bi-directional 
proportional sensors used to control the game, said third element supported at 
least in part by said housing; 
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an independent first button sensor, said first button sensor depressible by 
a single finger of a user, said first button sensor creates simple switched On/Off 
data used to control the game, said independent first button sensor at least in 
part connected to 

a sheet; 

an independent pivotal second button structured to activate 

a second button sensor, said second button pivots upon depression 
by a single finger of the user, said second button sensor at least in part 
connected to said sheet, said second button sensor capable of outputing a 
proportional signal used to control the game; 

an independent pivotal third button structured to activate 

a third button sensor, said third button pivotal upon depression by a 
single finger of the user, said third button sensor at least in part connected to 
said sheet, said third button sensor capable of outputing a proportional signal 
used to control the game; 

active tactile feedback vibration detectable by the user of the game, said 
active tactile feedback vibration provided by 

an offset weight connected to 

a motor, said motor supported within said housing. 

54. (previously presented) A 3-D graphics controller for controlling a 
television based game, comprising: 

a first element structured to activate four unidirectional sensors, said four 
unidirectional sensors useful to control the television based game; said four 
unidirectional sensors at least in part connected to 

a first sheet; 

a second element structured to activate a first two bi-directional 
proportional sensors, said first two bi-directional proportional sensors at least in 
part connected to said first sheet, said first two bi-directional sensors useful to 
control the television based game; 
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a third element structured to activate a second two bi-directional 
proportional sensors, said second two bi-directional proportional sensors useful 
to control the television based game; said second two bi-directional proportional 
sensors at least in part connected to 

a second sheet, said first sheet located on a first plane, and said second 
sheet located on a second plane; 

an independent first button sensor, said first button sensor depressible by 
a single finger of the user, said first button sensor at least in part connected to 
said first sheet, said first button sensor capable of transforming depression into a 
proportional signal useful to control the television based game; 

an independent second button sensor, said second button sensor 
depressible by a single finger of the user, said second button sensor at least in 
part connected to said first sheet, said second button sensor capable of 
transforming depression into a proportional signal useful to control the television 
based game; 

tactile feedback means for providing vibration detectable by the user of 
said electronic game, said tactile feedback means supported within said 
controller. 

55. (previously presented) A 3-D graphics controller for controlling a 
game, comprising: 

a first element structured to activate four unidirectional sensors, said four 
unidirectional sensors useful to control a game; said four unidirectional sensors 
at least in part connected to 

a first sheet; 

a second element structured to activate a first two bi-directional 
proportional sensors, said first two bi-directional proportional sensors at least in 
part connected to said first sheet, said first two bi-directional sensors useful to 
control the game; 

a third element structured to activate a second two bi-directional 
proportional sensors, said second two bi-directional sensors useful to control the 
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game; said second two bi-directional proportional sensors at least in part 
connected to a second sheet, said first sheet located on a first plane, and said 
second sheet located on a second plane within said controller; 

an independent first button, said first button depressible by a single finger 
of the user, said first button positioned to activate a first proportional sensor and 
said first button positioned to activate a simple switched On/Off sensor useful to 
control the game; said first proportional sensor connected to said first sheet, said 
first proportional sensor capable of transforming depression of said first button 
into a proportional signal useful to control said electronic game; 

an independent second button, said second button depressible by a single 
finger of the user, said second button positioned to activate a second 
proportional sensor and said second button positioned to activate a simple 
switched On/Off sensor useful to control said electronic game; said second 
proportional sensor connected to said first sheet, said second proportional 
sensor capable of transforming depression of said second button into a 
proportional signal useful to control said electronic game; 

tactile feedback means for providing vibration detectable by the user of 
said electronic game, said tactile feedback means supported within said 
controller. 

56. (previously presented) A 3-D graphics controller according to claim 55 
wherein the first and the second proportional sensors are each unidirectional 
sensors. 

57. (currently amended) A controller comprising structure allowing 
manual inputs to rotate a platform on two mutually perpendicular axes, the 
rotation translated into electrical signals by four unid i r e ct i onal sensors associated 
with the platform, the signals at least in part controlling objects and navigating a 
viewpoint, the controller including a vibrator providing vibration detectable by a 
human user inputing to the controlle r; th e un i d i r e ct i ona l s e nsors includ i ng 
spac i ng pr e v e nt i ng fa l s e act i vation by th e v i brat i on . 
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58. (currently amended) A controller according to claim 57 wherein said 
controller further comprises structure allowing manual inputs to be translated into 
electrical signals representing a second two axes, has a plura l ity of i nd e p e nd e nt 
d e pr e ssib le buttons, sa i d buttons structured to act i vat e button s e nsors, said 
button s e nsors output ele ctr i ca l signa l s proport i onat e to d e pr e ss i on of said 
buttons. 

59. (currently amended) A controller according to claim 58 wherein said 
controller further comprises a plurality of depressible buttons, said buttons 
structured to activate button sensors, said button sensors output electrical 
signals proportionate to depression of said buttons, button s e nsors a l so output 
On/Off data. 

60. (previously presented) A controller according to claim 59 wherein 
additional independently depressible buttons output only On/Off data. 

61 . (currently amended) A controller according to claim 58 wherein said 
controller further includes a s e cond an additional element movable on two 
perpendicular axes, said s e cond additional element structured and positioned to 
activate two bi-directional proportional sensors. 

62. (currently amended) A controller according to claim §8 61 wherein 
said two bi-directional proportional sensors are rotary potentiometers. 

63. (currently amended) A hand operated controller comprising structure 
allowing hand inputs rotating a platform on two mutually perpendicular axes to be 
translated into electrical outputs by four unidirectional sensors to allow controlling 
objects and navigating a viewpoint, sa i d unidiroct i ona l sonsors inc l ud i ng spac i ng 
genera l ly pr e v e nt i ng falso activat i on through v i bration, the controller including a 
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tactile feedback means for providing vibration detectable by the user through the 
hand operating the controller; 

a second element movable on two mutually perpendicular axes, said 
second element structured to activate two bi-directional proportional sensors 
providing outputs at least in part controlling objects and navigating a viewpoint; 

a third element movable on two mutually perpendicular axes, said third 
element structured to activate two bi-directional proportional sensors providing 
outputs at least in part controlling objects and navigating a viewpoint; 

a plurality of independent finger depressible buttons, each button 
associated with 

a button sensor, said button sensor outputs at least On/Off data to allow 
controlling of the objects. 

64. (previously presented) A hand operated controller according to claim 

63 wherein the sensors are connected by at least one sheet. 

65. (previously presented) A hand operated controller according to claim 

64 wherein said at least one sheet comprises a flexible membrane sheet 
connected to a substantially rigid circuit board sheet. 

66. (previously presented) A hand operated controller according to claim 

65 wherein said button sensor outputs data proportionate to depression of one of 
said buttons. 

67. (previously presented) A hand operated controller according to claim 

66 wherein the bi-directional proportional sensors are rotary potentiometers. 

68. (previously presented) A hand operated controller according to claim 
66 wherein the bi-directional proportional sensors are optical encoders. 
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69. (previously presented) A hand operated controller according to claim 
66 wherein said tactile feedback means comprises a motor and offset weight. 

70. (currently amended) A hand operated controller comprising structure 
allowing hand inputs rotating a platform on two mutually perpendicular axes to be 
translated into electrical outputs, the controller structured with four unidirectional 
sensors to allow controlling objects and navigating a viewpoint, said 
un i dir e ctiona l sensors i nclud i ng spac i ng g e neral l y pr e v e nt i ng fa l s o act i vat i on 
through v i brat i on, the controller including an electro-mechanical tactile feedback 
structure m e ans for providing vibration detectable by the user through the hand 
operating the controller; 

a second element movable on two mutually perpendicular axes, said 
second element structured to activate two bi-directional proportional sensors; 

a third element movable on two mutually perpendicular axes, said third 
element structured to activate two bi-directional proportional sensors; 

a plurality of independent finger depressible buttons, each button 
associated with 

a button sensor, said button sensor outputs at least On/Off data; 
the sensors are connected by at least one sheet, said at least one sheet 
comprises 

a flexible membrane sheet connected to 
a circuit board sheet. 

71 . (previously presented) A hand operated controller according to claim 

70 wherein said button sensor outputs data proportionate to depression of one of 
said buttons. 

72. (previously presented) A hand operated controller according to claim 

71 wherein at least two of said buttons pivot upon depression to activate their 
respective proportional sensors. 
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73. (previously presented) A hand operated controller according to claim 
72 wherein the bi-directional proportional sensors are rotary potentiometers. 

74. (previously presented) A hand operated controller according to claim 
72 wherein the bi-directional proportional sensors are optical encoders. 

75. (previously presented) A hand operated controller according to claim 
71 wherein said tactile feedback means comprises a motor and offset weight. 

76. (previously presented) A 3-D graphics controller having an economical 
combination of elements and buttons allowing a user to control a television based 
game, the controller comprising: 

a housing; 

a first element structured to activate four unidirectional sensors used to 
control a television based game, said first element supported at least in part by 
said housing and sufficiently exposed to allow two axes of input; 

a second element structured to activate a first two rotary potentiometers 
used to control the game; 

a third element structured to activate a second two rotary potentiometers 
used to control the game; 

a circuit board supporting circuitry, said circuit board located in said 
housing, the rotary potentiometers mounted to said circuit board; 

an independent first button structured to activate 

a first button sensor, said first button depressible by a single finger 
of the user, said first button sensor at least in part supported by said housing, 
said first button sensor capable of outputing a proportional signal used to control 
the game; 

an independent second button structured to activate 

a second button sensor, said second button depressible by a single 
finger of the user, said second button sensor at least in. part supported by said 
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housing, said second button sensor capable of outputing a proportional signal 
used to control the game; 

active tactile feedback structure located in said housing. 

77. (previously presented) A 3-D graphics controller according to claim 76 
wherein said active tactile feedback structure includes 
an offset weight connected to 
a motor. 



